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1.0 PROJECT DESCRIPTION 

The U.s. Environmental Protection Agency (EPA) requested PRC Environmental 

Management, Inc. (PRC) to perform an operation and maintenance (O&M) inspection at the 

Yakima Agricultural Research Laboratorv (YARL) site in Yakima, Washington under the 

Technical Enforcement Support (TES) 12 program. 

This quality assurance project plan (QAPjP) was prepared to fulfill EPA quality assurance 

and quality control (QA/QC) requirements for receiving and analyzing split groundwater samples 

at the YARL site. This plan establishes data quality objectives and outlines QA/QC procedures 

for split sampling and analysis of groundwater from the YARL site for hazardous constituents. 

1.1 SITE DESCRIPTION AND HISTORY 

The YARL site is located at 3706 West Nob Hi11 Boulevard in Yakima, Washington 

(Figure 1-1). The 9.5-acre site is situated in a residential area within one-half mile of three 

schools, two hospitals, and three shopping centers. 

The laboratory is administered by the U.S. Department of Agriculture. originally an 

orchard, the YARL site was used for pesticide research beginning in 1961 (Tetra Tech, 1989). 

Several types of pesticide wastes and solvents were disposed of direct1y on the ground until 1965. 

Between 1965 and 1985, wastes were discharged to a septic tank and drainfield system at the 

facility. The system consisted of a 300-gallon concrete tank that drained a sink, a toilet, and an 

outside surface drain and wash pad. Tank effluent was discharged through a 30-foot drain tile 

placed approximately 2 feet below grade. Roughly 5,000 gallons of rinsate from pesticide 

application equipment and a maximum of 250 gallons of residual pesticide solutions were 

discharged through the system yearly (Biospherics, 1988). The presence of highly permeable 

sands and gravels raised concern that pesticides and solvents had leached into the uppermost, 

shallow, drinking-water aquifer (Tetra Tech, 1989). 

YARL submitted a Resource Conservation and Recovery Act (RCRA) Part A permit 

application in September 1980 and received interim status. A preliminary assessment and site 

investigation pursuant to the Comprehensive Environmental Response, Conservation, and 

Liability Act (CERCLA) were conducted in June 1982. The site was proposed for the Superfund 
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National Priorities List in December 1982. YARL is currently ranked 949 among the 989 sites on 

the National Priorities List (55 Federal Register 22031, May 31, 1990). 

A closure plan for the septic tank and drainfield system that includes a monitoring plan 

for sampiing and analyzing groundwater and soil was submitted bv YARL in January 1985. In 

March 1987 YARL submitted a revised version of this closure plan, which was approved by 

Washington Department of Ecology in May 1987. However, in September 1987, EPA determined 

that the closure plan did not meet the requirements of 40 CFR 265 Subpart G and requested that 

a revised closure plan be submitted to EPA after implementation of a groundwater monitoring 

system pursuant to 40 CFR 265 Subpart F. This groundwater monitoring system, consisting of 

four wells, was installed in April 1988. A revised closure plan was submitted and subsequently 

approved by EPA on January 30, 1990. As required by the approved closure plan, three 

additional wells were drilled and completed by july 1990. 

Analytical data from the August 1990 quarterly groundwater sampling report show no 

volatile organic compounds (VOCs), pesticides, or herbicides at concentrations greater than 

quantification limits (Hong West and Associates, 1990b). Minor quantities of metals, including 

mercury, vanadium, and zinc, were detected below the maximum contaminant levels (MCLs) for 

drinking water established in 40 CFR 264.93 (Hong West and Associates, 1990b). However, 

analytical data collected from the monitoring wells during a September 1988 comprehensive 

groundwater monitoring evaluation show detectable concentrations of VOCs, including 

chloroform (1-12 fLg/L), carbon tetrachloride (4-38 ¡ig/L), and tetrachloroethane (1-3 fLg/L), in 

some of the well samples (Tetra Tech, 1989). With the exception of carbon tetrachloride, the 

VOc concentrations do not exceed MCLs. However, both chloroform and tetrachloroethane are 

carcinogenic compounds. Arsenic also was detected in concentrations below the MCL, but above 

background during the comprehensive groundwater monitoring evaluation sampling event (Tetra 

Tech, 1989): 

1.2 OBJECTIVES OF THE OPERATION AND MAINTENANCE INSPECTION 

The O&M is based on the objectives established by EPA (1988d). Generally, the purpose 

of the inspection is to evaluate how the facility operates and maintains its groundwater 

monitoring system in terms of pertinent RCRA regulations, permit requirements, and other 

requirements to which it is subject. 
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The specific objectives of the YARL O&M inspection are to: 

• Evaluate the compliance of the groundwater monitoring system with RCRA 
interim status groundwater monitoring regulations (40 CFR 265, 
Subpart F) and the EPA-approved closure pian dated Septemher 12. 1989 

• Evaluate the facilitys sampling protocol and methods, including adherence to the 
approved or current sampiing and analysis plan and compieteness and technical 
adequacy of the plan 

• Evaluate the adequacy of the anaiytical program and performance by receiving 
and analyzing split groundwater sampies 

• Evaluate the maintenance of the existing groundwater monitoring system by 
determining whether field sampling devices are in working order, whether the 
facility is abiding by maintenance provisions outlined in the sampling and anaiysis 
plan, and whether individual monitoring wells in the groundwater monitoring 
system yield representative groundwater samples 

1.3 INSPECTION ACTIVITIES 

The objectives and data needs described above wiil be met by observation of field 

sampling activities and analysis of split groundwater sampies. PRC will evaluate whether 

sampling activities follow the requirements of 40 CFR 265 Subpart F, the EPA-approved closure 

plan, the sampling and analysis plan, and generally accepted groundwater sampling procedures 

specified by EPA (1986c). The following specific sampling activities will be monitored during 

the sampling event 

• Depth-to-water measurements 

• Field measurements of water quality parameters (pH, specific conductance, and 
temperature) 

• We11 purging 

• Sample collection 

• Equipment decontamination 

• Quality assurance procedures 

• Chain-of-custody procedures 
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Any inconsistencies or deficiencies in the observed sampling procedures will be documented in 

the inspection report. 

In addition to observing sampling activities, PRC will receive split groundwater samples 

from on-site monitoring wells. The split samples will he analyzed hy the FPA Region 10 

Manchester laboratory or a Contract Laboratory Program (CLP) laboratory, depending on 

availability, for site-specific constituents including VOCs, organo-chlorine pesticides, organo-

phosphorous pesticides, chlorinated herbicides, and metals using the methods specified in this 

document. Analytical methods specified by EPA (1986a, 1987) (SW-846) are selected in order to 

replicate the analytical methods currently used by YARL. 

1.4 SCHEDULE OF PROJECT ACTIVITIES 

The anticipated project schedule follows: 

Activity 

Sampling and Anaiysis 

Field split sampling 

Sample analysis - 
(by EPA Region 10 
Manchester laboratory 
or CLP laboratory) 

Deliverables 

Dates 

May 6 and 7, 1991 

Week of May 6, 1991 

April 15, 1991 (approval by EPA) 

April 29, 1991 (approval by EPA) 

30 days after receipt of CLP data 
(approximateiy july 1, 1991) 

60 days after receipt of EPA, CLP, and facility data 
(approximately August 1, 1991) 

QAPjP 

Health and safety plan 

Data validation 
report 

O&M inspection report 
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1.5 DATA USAGE 

The O&M inspection generates two types of data 

. Information on groundwater monitoring activities at the site 

. Analytical data from spiit groundwater samples 

The inspection information is used to evaluate the facilitys operation and maintenance of its 

groundwater monitoring system. The split-sample analytical data is used to evaluate the 

adequacy and performance of the facilitys analytical program. 

1.6 SAMPLING RATIONALE 

The groundwater monitoring system consists of seven monitoring wells (MW-A through 

MW-G) (Figure 1-2). Monitoring well D (MW-D) is located to the northwest of the septic tank 

and drainfield system, and the six other monitoring wells are located to the south-southwest of 

the septic tank and drainfield system. 

TIie regional groundwater system consists of two aquifers. The upper, shallow aquifer 

consists of sands and gravels of the Ellensburg Formation. The lower aquifer is Iocated in. 

interflow zones of the underlying Columbia River basalts (Tetra Tech, 1989). AII seven 

monitoring wells are screened in the upper aquifer (Hong West and Associates, 1990b). The 

direction of groundwater flow is generally to the south-southeast toward Wide Hollow Creek 

(Tetra Tech, 1989). The direction of groundwater flow may vary as much as 45 degrees (Tetra 

Tech, 1989). The effect of agricultural irrîgation practices on the direction of groundwater flow 

is unknown. MW-D is located upgradient of the contaminants, while all other wells are 

potentially downgradient, depending on the direction of groundwater flow (Tetra Tech, 1989). 

MW-E was installed at a depth of 125 feet to generate information regarding vertical hydraulic 

and chemical gradients within the upper aquifer (Hong West and Associates, 1990b) A11 other 

wells are screened in the uppermost 10 feet of the aquifer, which has a depth-to-water of 32-34 

feet (Tetra Tech, 1989). 
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Five of the seven monitoring wells are selected for split sampling in an effort to receive 

representative groundwater samples from upgradient and downgradient locations and from both 

new and older wells. The selected wells are listed and described in Table 1- 1. 
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FIGURE 1-1 

Site Location Map 
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Source: Tetra Tech (1989) 



Sectioû No.: 
Ro 
Date: 
Pagc: 

1 - 
o 

ipriI 11, 1991 
8 of 9 

PIGURB 1-2 
DEflÄILBL) srru MAP 

- NOB HILL BOIThEVARD - - 

l — 

\ \ \ \ 
PAG \ \ \ \ \ 

l ,( 
0FFCE/I.ARoRAroRY BI.DG ___________ 

H1 

l__________________ 
l ID ol__ Norlh 

D 0í T MWf) 
oJ t 

_ 
_ UU D 

__ 
> c1 D 

] 

oce 

• z 
oJ -- ______ 

• rT 

• r l l 11 fl f l l o ________ ___ 
____ 

i-il 

n 
.Vael Down Atea 

TanR 
Sl110*l 

I L__J  j I l_____1 1. —j L________ i _____-_J 

_______________ MW•E 
£ • (Dol 

_________ ___ __ ___________________ I • .. . Â 
• 

Mw.F 

IIH _ ___________ 

• Mw-C ,LJ1Ll 

• .MW.B 

I HONG WEST & ASSOCIATES 
-Propuoni DrinRehI Soil Sanuplin 

Fuaure 
DRAFT COPY YAKIMA AGRICULTURA1. RESEARCH LARORATORY NOT TO SCALE 

Modiíicd from liong Wcst (1990a) 



Section No.: 
Revision: 0 
Date: April 11, 1991 
Page: 9 of 9 

TABLE 1-1 

Monitoring Wells Selected for Split Sampling 

Monitorin Well Seleçtinn Çriteri 

MW-D Upgradient 
Screened in top 10 feet of 
aquifer in sandy gravel 

MW-G Crossgradient and downgradient; 
Screened in top 10 feet of 
aquifer in sandy gravel; 
New well 

MW- A Downgradient; 
Screened in top 10 feet of 
aquifer in sandy gravel; 
Moderate levels of contamination 

MW-F Downgradient; 
Screened in top 10 feet of 
aquifer in sandy gravel; 
New well 

MW-E Downgradient; 
Piezometer at depth of 125 feet; 
New well 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The EPA work assignment manager has primary management responsibility for the O&M 

inspection. PRC is responsible for conducting field sampling activities, validating data, and 

reporting results. A project organization chart outlining major quality assurance responsibilities 

i p1IILeU in iigure ¿-I. 

The following subsections outline responsibilities and responsible individuals for four 

separate aspects of the O&M inspection: management, quality assurance, field operations, and 

laboratory services. 

2.1 MANAGEMENT RESPONSIBILITIES 

Responsibility for technical and administrative management is assigned as follows: 

• EPA Regional Project Officer (Vicky Tapang) -- Overall management of TES 12 
RCRA work assignments 

• EPA Work Assignment Manager (Marcia Bailey) -- Management of the YARL 
O&M inspection 

• PRC Regional Manager (Jim Pankanin) -- Overall management of all TES 12 
work assignments in EPA Region 10 

• PRC Project Manager (Jim Pankanin) -- Management of the YARL O&M 
inspection 

2.2 QUALITY ASSURANCE RESPONSIBILITIES 

The following organizations and individuals are responsible for quality assurance: 

• EPA Work Assignment Manager (Marcia Bailey) -- Review and approval of 
QAPJP; review and approval of O&M inspection report 

• EPA Region 10 Quality Assurance Officer (Barry Towns) -- Review and approval 
of QAPjP 

• PRC TES 12 Quality Assurance Manager (Dave Liu) -- Overall quality assurance 
for TES 12 work assignments 

• PRC Regional QAPjP Technical Monitor (Jeff Ross) -- Technical review of 
QAPjP 

• PRC Project Manager (Jim Pankanin) -- Approval of QAPJP 
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2.3 FIELD SAMPLING RESPONSIBILITIES 

PRC is responsible for performing all specified field sampling activities under the 

direction of EPA. Specific field sampling responsibilities are as follows: 

. 

. 

. 

2.4 

EPA Work Assignment Manager (Marcia Bailey) -- Overall direction of field 
sampling 

PRC Project Manager (Jim Pankanin) - - Technical direction of field sampling 

PRC Field Team Leader (Ben Farrell) - - Direction and coordination of field 
sampling 

LABORATORY RESPONSIBILITIES 

Laboratory analysis of split groundwater samples will be conducted through the EPA 

Region 10 Manchester laboratory or a CLP laboratory, depending on laboratory availability. The 

EPA quality assurance officer (Barry Towns) will coordinate and manage all EPA and CLP 

responsibilities for split groundwater samples. 
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FIGURE 2-1 

Project Organization Chart 
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3.0 QUALITY ASSURANCE AND QUALITY CONTROL OBJECTIVES 

This section addresses QA/QC objectives for completeness, representativeness, 

cornparability, precision, and accuracy of data. The overall objective is to develop and 

implement procedures for field sampling activities. chain-of-custody. laboratory analvsis. and 

reporting that will promote high quality data. Sections 3.1, 3.2, and 3.3 discuss QA/QC 

objectives for completeness, representativeness, and comparability. Section 3.4 discusses QA/QC 

objectives for precision and accuracy for method SW-846 analytical procedures. 

3.1 COMPLETENESS 

Completeness is measured by the amount of valid analytical data obtained compared to 

the amount of analytical data expected under normal conditions. The amount of analytical data 

expected under normal conditions is defined as the total number of environmental and QA/QC 

samples planned to be received and analyzed for the groundwater monitoring system. For this 

project, the completeness criterion for both field and laboratory is 85 percent. 

3.2 REPRESENTATIVENESS 

Representativeness is the degree to which sample data represent a characteristic of a 

population or an environmental condition. Sampling locations are selected to obtain (receive) 

representative groundwater samples that will determine if there is a release to the environment at 

the YARL site (see Section 1.6). 

Representativeness is enhanced when all samples from a particular medium are collected 

using the same technique. For this effort, split groundwater samples will be collected (received) 

according to sampling procedures outlined in Section 4. 

3.3 COMPARABILITY 

Comparability expresses the confidence with which one data set can be compared to 
another. To assure that groundwater results are comparable to future sample results, PRC will 

document all sample locations, conditions, field sampling methods, and laboratory analysis 
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methods. SW-846 analytical methods will be used in order to duplicate the analytical methods 

used by the contractor. 

3.4 PRECISION AND ACCURACY 

Precision and accuracy are indicators of data quality. Generally, precision is a measure of 

the variability of a group of measurements compared to their mean value. Sampling and 

analytical precision is determined by analyzing field duplicate samples. Accuracy is a measure of 

the bias in a measurement system. Sampling accuracy is assessed by analyzing equipment rinsate 

field blanks, trip blanks, and field (transfer) blanks. Analytical accuracy is assessed by analyzing 

surrogate and matrix spike samples. 

The QA/QC samples to be received for determining precision and accuracy are described 
below and ¡n Section 8. Because the well monitoring sampling system at the site is fully 

dedicated, equipment rinsate field blanks are not necessary. Precision and accuracy objectives 

for SW-846 methods and field sample analysis are also described below and summarized in 

Table 3-1. 

3.4.1 Types of Quality Assurance and Quality Control Samples 

Four types of QA/QC samples will be received to determine precision and accuracy: field 

duplicates, trip blanks, field (transfer) blanks, and matrix spike/matrix spike duplicate 
(MS/MSD) samples. One duplicate sample will be received from the monitoring well system and 
submitted for laboratory analysis to determine sampling and analytical precision. One trip blank 
sample will be included in every cooler shipped to the laboratory that contains environmental 
samples for vOC analysis. The trip blanks will be analyzed for target compound list VOCs to 
check for contamination potentially occurring during shipping and handling (sampling accuracy). 
One field (transfer) blank will be prepared for each day of sampling. The field (transfer) blank 
will be analyzed for target compound list VOCs to check for potential contamination from on-
site ambient conditions (sampling accuracy). MS/MSD samples also will be received from each 
system. MS/MSD samples will be analyzed and used to determine analytical accuracy. Percent 
recovery values for these samples wi11 be compared to acceptance criteria established by EPA 
(1986a, 1987). 
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3.4.2 Analytical Quality Assurance and Quaiity Control Objectives 

Criteria for precision and accuracy defined in by EPA (1986a, 1987) will serve as data 

quality objectives. Method detection limits follow SW-846 methods. Table 3- 1 summarizes the 

data uualitv obiectives foi the SW-846 analytes. 

3.4.3 Field Quality Assurance and Quality Control Objectives 

Field measurements of volatile organic vapors will be made at the site for health and 

safety reasons using an HNu model P-101 photoionization detector. Field measurement, 

calibration, and maintenance procedures for the instrument are described in the operators 

manual, provided in Appendix A. 



Anaca1 
Paramctcr 

Voiati!e Organic 
Compounds 

Organo-chiorine 
Pesticides 

Organo-phosphorous 
Pesticides 

Chlorinated 
Herbicides  

Mcthod Detection 
Limit (iig/L) 

See EPA (1986a) 

See EPA (1986a) 

See EPA (1987) 

See EPA (1986a) 

TAI3LE 3-1 
DATA QUALITY OBJECFIVES 

Precision (Retativc Aixuracy (Pcrccnt 
Pcrocnt Diffcrence) Spike Recocy) 

t25 80-120 

±25 60-140 

±25 60 - 140 

±25 60 - 140  

Completei c Analytical Method 
(Perccnt) 

85 SW-846 
Method 8240 

85 SW-846 Method 
3510/3620/8080 

85 SW-846 Method 
3510/3620/8140 

85 SW-846 
Method 8150 

Total Metals 

Tota! Hg 

Disso!ved Mctals 

Total Hg 

See EPA (1986a) 

See EPA (1986a) 

See EPA (1986a) 

See EPA (1986a)  

85 SW-846 Method 
3005/6010 

85 SW-846 Method 7470 

85 SW-846 Method 
3005/6010 

85 SW-846 Method 7470 

80 - 120 

80 - 120 

80 - 120 

80 - 120 

±25 

±25 

±2.5 

±25 
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4.0 SAMPLING PROCEDURES 

PRC will receive split groundwater samples at the YARL site as part of the O&M 

inspection. PRC will also receive and submit appropriate QA/QC samples for the monitoring 

eii systein. The QA/QC samples are discussed in Sections 3 and 8. A summary of the sampiing 

program is presented in Table 4- 1. 

4.1 SPLIT GROUNDWATER SAMPLING OF MONITORING WELLS 

Split groundwater samples will be received from five on-site monitoring wells in the 

following order: MW-D, MW-G, MW-A, MW-F, and MW-E (see Table 4-1 and Figure 1-2). 

This order of sampling is specified by YARL. These five monitoring wells represent both 

upgradient and downgradient locations, and various depths. We11 selection is summarized in 

Table 1-1. 

PRC will also receive QA/QC samples, including a duplicate sample and MS/MSD 

samples (MW-A), and a trip blank and field (transfer) blank (Table 4-1). QA/QC samples are 

discussed in detail in Section 8. To receive split groundwater samples, PRC will provide the 

appropriate sample containers, preservatives, shipping coolers, and miscellaneous field supplies, 

as listed in Table 4-2. PRC will receive a split sample for each analyte immediately after YARL 

collects a groundwater sample for that analyte. For each analyte, YARL and PRC containers for 

that sample will be filled alternately, one container at a time, until all containers are filled. 

Because YARL is not collecting field-filtered metals samples as part of the sampling 

effort, PRC will provide field filtering equipment (0.45-micron filtering containers and hand-

held vacuum pump). PRC will collect the filtered metals samples by holding the field filtering 

containers to be filled by YARL. PRC will filter the samples using the hand-held vacuum pump, 

then transfer the filtered samples to the appropriate containers. 

After each split groundwater sample set is received by PRC at each well (Or prepared by 

PRC, in the case of filtered metals samples), PRC will preserve the samples for VOC, organo-

chlorine pesticides, organo-phosphorous pesticides, chlorinated herbicides, and total and dissolved 

metals analyses. VOC samples will be preserved prior to filling the volatile organic analysis 
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(VOA) vials. VOA vials will be filled with no headspace. Table 4-2 specifies the holding times, 

preservatives, and containers required for the sampling event. 

The sp1it groundwater samples and QA/QC samples received will be analyzed by the EPA 

Region 10 Manchester iaboratory or a CLP laboratory, depending on availahility. The samples 

will be analyzed by SW-846 methods for the various chemic contaminants. See Table 3- 1 for a 

summary of the exact analytical methods. 

4.2 DECONTAMINATION PROCEDURES 

Decontamination of sampling equipment will be performed by YARL following the 

sampling and analysis plan. Contamination of nondisposable items during the receiving of split 

samples is not anticipated. Contaminated disposable items such as latex gloves, groundwater 

filters, and used (empty) collection containers will be placed in plastic garbage bags and disposed 

of by YARL. 



TABLE 4-1 
SAMPLING PROGRAM 

Sampie Sainple 
Designation Matrix 

Analyticai 
Parameter 

Environ-
mental 
Sample 

Environ-
mental 
Field 
Dup1. 

Trip Field 
Blankc Blank 

MW-D Water VOC 1 

(split Pesticides and 1 
grab sample) Herbicides 

Total metals ¡ 

Dissolved 1 
metals 

MW-G Water VOC 

(split Pesticides and 
grab sample) Herbicides 

Total metals 

Dissolved 
metals 

MW-A Water VOC 

(MS/MSD) (split Pesticides and 
grab sample) Herbicides 

Total metals 1 

Dissolved 1 
metals 

MW-K Water VOC 

(dupli- (split Pesticides and 
cate of grab sample) Herbicides 
MW-A) 

Total metals 

Dissolved 
metals 



TABLE 4-1 (continued) 
SAMPLING PROGRAM 

Sample Sample 
Designation Matrix 

Anaiytical 
Parameterb 

Environ-
mental 
Samp1e 

Environ-
mental 
Field 
DUPI.b 

Trip Field 
Blankc Blan kd 

MW-F Water voc 
(split Pesticides and 
grab sample) Herbicide 

Total metals 

Dissolved 1 
metals 

MW-E Water VOC 

(split Pesticides and 
grab sample) Herbicides 

Total metals 1 

Dissolved 
metals 

MW-I Water (blank) VOC 

MW-J Water (blank) VOC ¡ 



TABLE 4-1 (continued) 
SAMPLING PROGRAM 

Sample Sample 
Designation Matrix 

Analytical 
Parameterb 

Environ-
niental 
Sample 

Environ-
mental 
Field 
DUPI.b 

Trip Field 
Blankc Blankd 

TOTAL SAMPLES 

v 

Pesticides and 
Herbicides 

Total metals 

Dissolved 
metals 

5 

5 

5 

1 

Matrix spike/matrix spike duplicate (MS/MSD) samples are required for SW-846 analyses. 
One set of MS/MSD samples will be collected at MW-A. Triple volumes are required for 
organic analyses; double volumes are required for inorganic MS/MSD analyses. However, 
MS/MSD samples do not count toward the sample total and are not included in the table as a 
separate item. 

One field duplicate will be taken at well .MW-A. 

Eàch trip blank consists of two 40-mL volatile organic analysis (VOA) vials filled with 
carbon-free water by the analytical laboratory. The trip blanks will be shipped with the 
other samples for volatile organic compound (VOC) analyses. One trip blank will be shipped 
with each cooler containing voc samples. 

The field (transfer) blank consists of two 40-mL VOA vials filled with carbon-free water in 
the field by PRC personnel. 

b 

c 

P74 



TABLB 4-2 
SAMPLB HOLDING T[MB, PRESBRVAON, AND CONAINER REQUIREM1S 

Total 
Containers Totat Containers 

Analytical llolding per sample, l3tank, samplo ind Required 
Panmeters Matrix Thnesa Presenation or MS/MSDb Blanb (Induding MS/MSD)b 

Volatile Water 14 days Four drops 2 x 40-mL • 20 
Organic concentrated glass vials, 
Compounds Ha. Cool to Teflon-Iined 

4•C septum caps 

Pesticides Water Extraction within 7 days, Cool, 4•C 2 x 2-L•  . ( 16 

and herbicidesC Analysis within 40 days pH 5-9 amber glass 
after extraction with Teflon lincr 

Total Water 
Metals 

Dissolved Water 
Metals 

6 months 
(28 days for Hg) 

6 months 
(28 days for Hg) 

HNO3  to pH<2 1 x 1-L 
polyethylene 

Field filter 1 x 1-L 
using 0.45 micron potycthylene 
screen, HNO3  to PH< 2 

7 

7 

a EPA (1986a) 

b Matrix spike/matrix spike duplicate (MS/MSD) samples are required for SW-846 analyses. One set of MS/MSD samples each will be c11ected at wcll MW.A. Triple volumes are 

required for organic portions of the MS/MSD analyses; double volumes are required for inorganic portions of the MS/MSD analyses 

C Organo-chlorine pesticides; organo-phosphorous pesticides, chlorinated herbicides 
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5.0 SAMPLE DOCUMENTATION AND CUSTODY 

The possession and handling of each sample will be properly documented to promote 

timely, correct, and complete analysis for all parameters requested. Each sample must be 

traceable from the point of collectinn (receiving) through analysis and final disposition to 

promote sample integrity, in order to preclude any possible challenge of the analytical data in 

litigátion or enforcement actions. 

The CLP and EPA documentation system is used to identify, track, and monitor each 

sample. This system is discussed briefly in the following sections. EPA (1988a) provides further 

information concerning these procedures. Additional field records and control measures will be 

maintained according to EPA (1986b). Whenever questions arise, the EPA regional sample 

control center (RSCC) will be consulted for direction and clarification. 

5.1 FIELD DOCUMENTATION AND CONTROL MEASURES 

The field records and CLP and EPA documentation control measures to be used during 

samp1e receiving, identification, handling, and shipping include the following: 

• Sample tags, as shown in Figure 5-1 

• Custody seals, as shown in Figure 5-1 

• CLP sample analysis request forms (traffic report forms), as shown in Figures 5-2 
and 5-3 

• EPA Region 10 laboratory analysis request forms (organics and metals), as shown 
in Figures 5-4 and 5-5 

• Chain-of-custody record, as shown in Figure 5-6 

A11 necessary CLP and EPA documentation forms, labels, seals, and other paperwork will 

be obtained from the EPA RSCC. The PRC project manager is responsible for obtaining these 

items and distributing them to field personnel. AII paperwork will be completed using indelible 

ink. 
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5.1.1 Sample Labeling 

PRC will use the official EPA and CLP sample numbers issued by the EPA (RSCC) for 

this split-sampling event. In a bound logbook, the official EPA and CLP sample numbers will be 

recorded and cross-referenced to corresponding PRC split-sample designations (see Section 5. 1.2). 

The PRC split-sample numbering system consists 01: 

. A two-letter site description (YA for Yakima Agricultural) 

. A multi-character sample designator (for example, monitoring well MWE) 

. A two-character sampling-round number (for example, 01, designating the round 
of sampling at the site) 

Thus, the split groundwater sample from monitoring well MW-E at YARL, taken on the first 

sampling round at the site, is designated YA-MWE-01. 

A sample tag and a label are attached to each sample container to provide proper 

identification of samples. The tags are retained by the laboratory as evidence of sample receipt 

and analysis. 

Figure 5-1 shows a typical sample tag. The information recorded on tags and labels 

includes the following: 

• Project code--the number assigned by EPA to the sampling project 

• Laboratory sample number- -assigned by EPA RSCC 

• CLP case number(s)--the unique number(s) for CLP analyses assigned by EPA 
RSCC to identify the sampling event (entered under Remarks heading) 

• CLP sample number--the unique CLP sample identification number assigned by 
EPA RSCC to document the sample (entered under Remarks heading) 

• Station location--the sampling station description as specified in the QAPjP 

• Station number--a two-digit number assigned by the field team leader 

• Date--a six-digit number indicating the month, day, and year of receiving 

• Time--a four-digit number indicating the military time of receiving 
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. Sample type--grab or composìte 

. Total number of sample containers 

. Sampling personnel- -signatures of sample receivers 

Cz ,i,pšl nrtinent comments 

. Label or tag number--a unique serial number preassigned and stamped on the 
label or tag 

The tag and label also have appropriate spaces for describing sample preservatives and 

indicating the analytical parameters. The completed sample tag and label are securely attached to 

the sample container. 

PRC will consult the EPA RSCC personnel for assistance regarding the analytical services 

to be used. Appropriate analysis requests and records will be used according to guidelines 

specified by EPA (1988a). 

5.1.2 Field Logbook 

Daily field activities are documented through journal entries in a bound field logbook, 

dedicated to the site. The logbook is water resistant, and all entries are made in indelible ink. 

The logbook contains all pertinent information about sampling activities, site conditions, field 

methods used, general observations, and other pertinent technical information. Examples of 

typical logbook entries include the following: 

. Daily temperature and other climatic conditions 

. Field measurements, activities, and observations 

. Referenced sampling location description (in relation to a stationary landmark) 

. Media sampled 

. Collection (receiving) methods and equipment, including decontamination 
measures 

. Date and time of receiving 

. Types of sample containers used 
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. Sample identification and cross-referencing 

. Sample types and preservatives used 

. Analytical parameters 

l Ç.Cl VCI . (IlLl ltiUUUll 1  dllU LldLltJl tl 

. Site sketches 

. Instrument calibration procedures and frequency 

The PRC field team leader or designee is responsible for the daily maintenance of all 

field records. Each page of the logbook is numbered, dated, and signed by the person making 

the entry. Corrections to the logbook are made by using a single strike mark through the entry to 

be corrected, then recording and initialing the correct entry. For corrections made at a later date, 

the date of the correction is noted. 

Color photographs are taken during the inspection to document sampling locations, 

monitoring well maintenance, sampling activities, and other site features, as necessary. The 

photographs are numbered to correspond to logbook entries. The name of the photographer, 

date, time, site location, and photo description are entered sequentially as photos are taken. 

Adequate iogbook notations and receipts are retained to account for custody during film 

processing. 

5.1.3 Chain-of-Custody Record 

A chain-of-custody record, shown in Figure 5-6, establishes the documentation necessary 

to trace sample possession from time of receiving through sample analysis and disposition. A 

sample is in the custody of a person if any of the following criteria are met: 

. The sample is in a persons physical possession 

. The sample is in a persons view after being in his or her physical possession 

. The sample was in a persons physical possession and was then iocked up or seaied 
to prevent tampering 

. The sample is kept in a secured area 
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The sample receiver completes a chain-of-custody record to accompany each sample 

delivery container (cooler) and is responsible for shipping samples from the field to the 

laboratory. The sample receiver provides the project number, the CLP case number, and the 

sample receivers signature as header information on th chain-nf-custody record. The common 

name of the site is not included in this form or other sampie documentation, because CLP 

laboratories may perform analyses for responsible parties associated with the site. For each 

station number, the sample receiver indicates the date, time, sample status (composite or grab 

sample), station location, number of containers, analytical parameters, EPA sample numbers, and 

CLP sample numbers. When shipping the samples, the sample receiver signs the bottom of the 

form and enters the date and time (military) that the samples were relinquished. The sample 

receiver enters the carrier name and air bill number on the form. The original signture copy of 

the chain-of-custody record is enclosed in a plastic bag (along with any other necessary CLP or 

EPA sample documentation) and secured to the inside of the cooler lid. A copy of the chain-

of-custody record is retained for PRC files. 

Each shipping cooler is secured for shipment by placing custody seals across all four sides 

of the cooler lid. Cornmercial carriers are not required to sign the chain-of-custody form, 

provided that the form is sealed inside the shipping cooler and the custody seals remain intact. 

5.2 LABORATORY CUSTODY PROCEDURES 

The EPA Region 10 Manchester laboratory or CLP laboratories performing the chemical 

analyses are responsible for following all CLP-required chain-of-custody procedures specified by 

EPA (1990a,b). 
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FIGURE 5-1 

Typical Sample Tag and Custody Seal 
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FIGURE 5-2 

Organic Sampie Anatysis Request Form 
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FIGURE 5-3 
Inorganic Sample Analysis Request Form 
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FIGURE 5-4 

EPA Region 10 Laboratory Analysis Request Form for Organics 
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FIGURE 5-5 

EPA Region 10 Laboratory Analysis Request Form for Metals 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

Both laboratory and field equipment must be calibrated on a regular basis to assure the 

accuracy of analyses. This section describes calibration procedures and frequency for measuring 

and teting cquipmnt. 

6.1 FIELD EQUIPMENT 

PRC personnel will use an HNu model P-101 photoionization detector to monitor ambient 

air conditions for health and safety precautions at the site. The operators manual for the 

instrument is included as Appendix A. Before transport to the field, the battery and fan of the 

HNu will be checked to assure that they are operational, and the instrument will be calibrated 

with isobutylene gas supplied by the manufacturer. The unit will be calibrated again in the field 

before use to check against damage during transport. A11 calibration information, including date, 

time, pressure of calibration gas, span setting of the instrument, and name of the equipment 

operator, will be recorded in the field logbook. 

6.2 LABORATORY EQUIPMENT 

Laboratory calibration requirements for the SW-846 analytical procedures can be found in 

the SW-846 methods (EPA, 1986a, 1987). 
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7.0 ANALYTICAL PROCEDURES 

This section describes the field and laboratory analytical procedures to be used during the 

O&M inspection. 

7.1 FIELD ANALYTICAL PROCEDURES 

PRC will perform ambient air monitoring using an HNu photoionization detector to 

screen for the presence of volatile organic vapors that may produce a health and safety hazard. 

The HNu detects a variety of VOCs but does not identify discrete compounds without direct 

calibration. The instrument measures VOCs relative to isobutylene (see Appendix A), providing 

an approximate measurement of total VOCs. 

7.2 LABORATORY ANALYTICAL PROCEDURES 

The EPA Region 10 Manchester laboratory or a CLP laboratory, depending on 

availability, will provide analytical support. The levels of precision and accuracy specified by 

SW-846 methods for organic and inorganic analyses (EPA1  1986a, 1987) serve as data quality 

objectives for the SW-846 procedures and are consistent with the ranges provided in Table 3- 1. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

An internal quality control system establishes a set of routine procedures designed to 

produce data that meet the QA/QC objectives (see Section 3). Inherent in this control function is 

a paralle functior. of measuring and defining the quality of the data. A well designed internal 

quality control program must be capable of measuring and controlling the quality of the data in 

terms of precision and accuracy. 

The internal quality control measures described in the following sections are used to 

assure a high degree of data precision and accuracy. 

8.1 FIELD QUALITY CONTROL CHECKS 

As a qua1ity control check on field sampling, PRC will receive field duplicate samples, 

trip blanks, and field (transfer)blanks to be sent to the laboratory at specified frequencies 

discussed in Section 3.4. 

Field quality control checks also include regular and continuing calibration of all field 

measuring equipment. This field equipment includes an HNu model P-101 photoionization 

detector used to monitor for volatile organic vapors. Calibration procedures for the instrument 

are described in Section 6.1 and Appendix A. 

8.1.1 Field Duplicate Samples 

A field duplicate sample is defined as one additional sample collected or received 

independently at a samp1ing location during a sampling event. The number of field duplicates 

specified for each analyte is presented in Table 4- 1. Field duplicate sample containers are filled 

alternately between environmental samples (see Section 4.1). 

Field duplicates are identified so that the laboratory cannot distinguish them from other 

samples. For each sample matrix, one complete sample set is identified with a coded (false) 

identifier in the same format as other identifiers used for this sample matrix. Both the coded and 

true identifiers are recorded in the field logbook. On chain-of-custody forms, the coded 
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identifier is used. These coded field duplicates are used to assess the representativeness of the 

sampling procedure as well as laboratory analytical precision. 

8.1.2 Trlp Bianks 

A trip blank consists of sample containers (two 40-mL VOA vials) filled with carbon-

free water by the EPA Region 10 Manchester laboratory. The trip blank is carried into the field 

and handled like a sample but not opened. The trip blank is returned to the laboratory for 

analysis along with the other environmental samples. The trip blank is analyzed only for VOCs 

and is used to determine if contaminants were introduced during sample handling and shipment. 

One trip blank is included with each shipment of vOC samples sent to the laboratory. 

8.1.3 Field (Transfer) Blanks 

A field (transfer) blank consists of sample containers (two 40-mL VOA vials) filled with 

carbon-free water in the field by PRC personnel at an environmental sample location. The field 

(transfer) blanks are returned to the laboratory for analysis along with the other environmental 

samples. The field (transfer) blanks are analyzed only for VOCs and are used to determine if 

contaminànts were introduced from ambient conditions during sample collection (receiving). One 

field (transfer) blank is prepared for each day of sampling. 

8.2 LABORATORY QUALITY CONTROL CHECKS 

Quality control data are necessary to determine precision and accuracy of analyses and to 

demonstrate that interferences and contamination of glassware and reagents are absent. The 

SW-846 methods include the use of laboratory blanks, MS/MSD samples, initial and continuing 

calibration, and other measures as specified by EPA (1986a, 1987). 
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

The data reduction, validation, and reporting process includes all steps between the 

original instrument or visual reading and the data validation report. Data reduction includes 

Ihnrtorv calculations for unit conversions. dilutions. and similar factors. To validate the data. 

someone other than the Iaboratory analyst reviews the data reduction procedures to determine the 

acceptability of the data and any necessary qualifiers. Reporting includes transcribing these 

validated data into a final report and interpreting them. Data reduction and data validation 

differ among analytical methods, but the reporting process is common to all data. 

9.1 DATA REDUCTION 

The EPA Region 10 Manchester laboratory and CLP laboratories performing SW-846 

analyses are required to follow data reduction procedures as established by EPA (1988b,c). 

Field parameters such as volatile organic vapors are measured by direct reading of 

instruments. Results are recorded directly into field logbooks; thus no data reduction is required. 

9.2 • DATA VALIDATION 

This section outlines data validation procedures for both field and laboratory 

measurements. 

9.2.1 Field Measurements 

A11 field data will be generated by qualified field personnel and immediately entered into 

a field logbook. These data will be reviewed daily by the field team leader for completeness, 

consistency, and proper procedures (such as calibration). 

9.2.2 Laboratory Measurements 

If samples are analyzed by the EPA Region 10 Manchester laboratory, EPA will perform 

the data validation of 100 percent of all original data. If samples are analyzed by a CLP 

laboratory, independent data validation of 100 percent of the original data will be performed by 
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PRC personnel not currently involved in this project. Validation of all data by EPA or PRC will 

be carried out in accordance with EPA (1988b,c). 

9.3 DATA REPORTING 

A11 data from EPA Region 10 Manchester laboratory and CLP laboratories are reported iri 

a standard CLP SW-846 deliverable format. A11 data generated in the field are collected in a 

project file at the PRC Seattle office. A11 laboratory reports and other data are also placed in this 

file, which is organized to allow ready identification and retrieval of any desired information. 

Quantitative information is entered into databases and printed out, checked against the 

original data sheets, and corrected before use. The resulting databases are supplemented by the 

text of the O&M inspection report, including data interpretation. Each PRC report is reviewed 

by a technical editor, a technical reviewer, and a quality control coordinator before release. 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

A11 laboratory and field work conducted for the YARL O&M inspection is subject to 

performance and system audits. A performance audit checks the operation of a specific study 

cOmpOnent3  such as a sampling -method or an analytical procedure. A system audit is broader arìd 

includes a thorough evaluation of both iaboratory and fieid QAJQC  methods, such as data 

validation procedures, corrective action procedures, and samp1e custody procedures. Audits may 

be internal (conducted by PRC personnel within the organization being audited) or external 

(conducted by EPA or another outside agency). 

Audits are randomly scheduled by QA/QC personnel and generally are not announced 

beforehand. If QA/QC personnel find an apparent systematic problem with a particular 

component of the sampling and ana1ysis program, they normally perform a series of audits on 

related activities to identify and correct the problem. Audit results are incorporated into the 

project reporting system, normally in the monthly report. 

10.1 LABORATORY AUDIT 

Performance and system audits of CLP laboratories are the responsibility of EPA. Specific 

details are included within CLP documents (such as EPA, 1990a,b) and in the standard operating 

procedures of each laboratory. If required, internal audits are conducted by personnel from CLP 

laboratories performing the analyses. External audits, if required, are usually performed by the 

EPA Environmental Monitoring Systems Laboratory in Las Vegas. Audits of CLP laboratories 

also may be conducted by the National Enforcement Investigations Center in Denver. 

10.2 FIELD AUDIT 

Interna1 performance and system audits of ali PRC field activities are coordinated by the 

PRC TES 12 quality assurance manager, Dave Liu, in accordance with PRC (1988). If a field 

audit is scheduled, a site-specific audit checklist is prepared (Figure 10-1) based on informatìon 

contained in the QAPJP and the heaith and safety plan. Using the checklist, auditors evaluate the 

compliance of field personnel with procedures specified in these plans, including the following: 

. Initia1 and continuing equipment calibration 
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. Field measurements 

. Sample collection (receiving) 

. Sample labeling, handling, and custody 

. Data col!ecticn and rerdk,ng 

. Health and safety monitoring 

. Logbook completeness 

. Photographic documentation 

. Availability of documents used to evaluate YARLs compliance 

External field audits for this project are the co-responsibility of EPA Region 10. 
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FIGURE 10-1 
Audit Report Form 

PRC Managemrnc, Lnc. 

Audit Rrport QA/QC Leve 

Pro)ect/Contrt No.: 

Work Assignrncnc No 

Region: 

Date of Audit: 

A uditor: 

Work A.ssignmenc Manager: __________________________________ 

Firm: 

Brief Description o( Work A.siignmenc: 

Audit Surnmary 

Corrective Acc&on Requireci: 

Remarks: 

Auditor Signature: 
Dats: 

Diitribution I) Orig*nal to project file 2) Copy to QA/QC file 3) Copy to auditor 
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11.0 PREVENTIVE MAINTENANCE 

Preventive maintenance inc1udes inspecting, repairing, and adjusting equipment and 

instruments before any deficiencies can have a significant effect on performance. These 

techniques are a necessarv part ofthe procedures for carrying out a narticular oeration with a 

particular type of equipment. 

11.1 LABORATORY EQUIPMENT 

The EPA Region 10 Manchester laboratory or the CLP laboratory that analyzes the 

groundwater samples will follow necessary preventive maintenance actions described in its 

internal standard operating procedures. These actions include (1) initial and continuing tuning 

and calibration of instruments, (2) use õf internal standards, and (3) related activities such as 

corrective action. 

11.2 FIELD EQUIPMENT 

PRC performs regular preventive maintenance of its field equipment. AI1 field 

monitoring and analytical equipment is maintained in accordance with the manufacturers 

recommended scheduleš and procedures. Field personnel maintain records of instrument service, 

calibration, and use. Instrument problems encountered in the field are described in the field 

logbook and dealt with on-site, if possible. 

The primary preventive maintenance technique for field analyses is the preliminary 

calibration of equipment. As detailed in the HNu photoionization detector operators manual 

(Appendix A), this procedure typically includes a battery check, zero adjustment, and linearity 

(or high end) adjustment. If the instrument cannot be calibrated correctly, it is disassembled, 

cleaned, reassembled, and recalibrated. 
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12.0 PROCEDURES USED TO ASSESS DATA 
PRECISION, ACCURACY, AND COMPLETENESS 

The QA/QC objectives described in Section 3 must be met to satisfactorily complete the 

()rM innptinn Thi sctinn th nrn nf çpjg  whthr thn nhi tiv 

met. The assessment is part of the data reduction and validation process discussed in Section 9. 

12.1 LABORATORY RESULTS 

The precision of SW-846 laboratory results is determined primarily by calculating the 

relative percent difference (RPD) for duplicate samples, which include field duplicates, 

laboratory duplicates, and MS/MSD samples. The laboratory determines the accuracy of results 

by calculating percent recovery values for MS/MSD samples. In addition, the laboratory uses 

laboratory blanks, calibration standards, and internal standards to establish analytical accuracy, as 

specified by EPA (1986a, 1987). Completeness of all laboratory results is determined by 

comparing the number of validated, usable results to the number of samples planned. 

12.2 CALCULATIONS 

The primary statistic used for estimating precision is RPD for duplicate measurements. 

RPD is calculated as follows: 

RPD = 
Ix1 -x 2 1 

xløø (12-1) 
(X1+ X2)/2 

where X1  and X2  are the results of duplicate measurements and - X2I is the absolute value of 

the difference in the two measurements. 
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If there are three or more replicates, the relative standard deviation (%RSD) is calculated 

as a measure of precision: 

%RSD = (SD/X) x 100 (12-2) 

where X is the average of the data points (X1, X2, . . . X1.) and SD is the standard deviation of 

the individual measurements. 

Accuracy can be estimated by calculating the percent difference (%D) between an 

instrument response and a known standard: 

%D = (S-X)/S x 100 (12-3) 

where S is the concentration of a known standard and X is the measured instrument response. 

This determination of accuracy can be used for both laboratory and field measurements. 

Alternatively, accuracy can be measured as the percent recovery (%R) from the analytical 

results of surrogate or analyte compounds spiked into a sample: 

%R = (M-N)/S x 100 (12-4) 

where M is the measured analyte concentration in the spiked sample, N is the concentration of 

the analyte in the original sample, and S is the analyte concentration spiked into the original 

sample. This measurement of accuracy is most appropriate for laboratory results. 

Percent completeness (%C) is a measure of (1) the number of samples received compared 

to the number of samples required for characterization or (2) the amount of valid data obtained 

compared to the amount of data expected under normal conditions. •  In most cases, the number of 

samples required for characterization and the amount of data expected under normal conditions 

are the same as the number of samples planned, N. Thus, percent completeness can be defined as 

follows: 

%C = V/N .x 100 (12-5) 
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where V is the number of valid results and N is the total number of samples planned. 

Percent completeness a1so can be measured as the percent of samples planned that were 

actually received: 

%C C/N x 100 (12-) 

where C is the number of samples received and N is the total number of samples planned. 
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13.0 CORRECTIVE ACTION 

Corrective action must be initiated whenever a system is not functioning properly. The 

need for corrective action may be identified during performance or system audits or by the 

analysts themselves. CorLective action may take place ¡n the laboratory or in the field. 

13.1 LABORATORY CORRECTIVE ACTION 

If a quality control audit conducted by EPA identifies a compliance problem, the probiem 

will be reported to the work assignment manager. Major compliánce problems within the CLP 

laboratory usually are handled between the laboratory, the CLP sample management office, and 

EPA Region 10. Procedures for corrective action during SW-846 sample analyses are established 

by EPA (1986a, 1987). Frequently, problems with EPA Region 10 and CLP analyses result from 

matrix effects, making results questionable (estimates, qualified J) or unusable (rejected, 

qualified R). The Region 10 work assignment manager, PRC project manager, and PRC TES 12 

quality assurance manager will jointly determine the acceptability of data and determine 

appropriate corrective action. Corrective action may include the following: 

• Reanalyzing samples if holding time criteria permit 

• Resampling and analyzing the samples 

• Evaluating and amending sampling and analytical procedures 

• Accepting data and acknowledging a level of uncertainty 

13.2 FIELD CORRECTIVE ACTION 

During field investigations, any problem that affects samples received or monitoring data 

is documented and recorded in the field logbook by the person identifying the problem. A 

serious problem that affects overall project objectives is brought to the attention of the PRC 

project manager, who completes a corrective action request form (Figure 13-1) and immediately 

notifies the PRC TES 12 quality assurance manager. The TES 12 quality assurance manager and 

the project manager or their designees are responsible for identifying the causes of the problem 

and developing solutions. 
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FIGURE 13-1 

Corrective Action Request Form 

PRC Environmental Management, lnc. 

Correctave Actio RaquI Forui QA/Qc LcveL _____ 

ProjectiContract tio.: __________________________________ 

Nork As.agnment Number: __________________________________ 

Site Location: 

Firm: 

To (Work Assagnrnent Managerj: 

From (Revtewert 
Sagnsture 

D ate 

Descraptaon oí ProbLem: 

Correctave Actaon Reque.ted: 

The above correctave actaon must be completed by: 
(Dat.) 

Correctave Action Taken: 



Section No.: 
Revision: 
Date: 
Page: 

13 
o 

April 11, 1991 
3 of 3 

FIGURE 13-1 (continued) 

QA/QC Level _____ 

Work Asstgtme.t (aager. 

(5ubcontractor QA Manzger) 

Acknowiedgement of Rece*pt 

i tnatiaiiDate 

Reviewer 

Corrective Actaon asjis not sattsfactoz-y  

Correction Act&on Compåeted 

(1nitiaå/Date 

R.ern*rks 

ltnitiati Datej 

QAIQC C*.tordtnators: 

Corrective Act*on ./is not aat*s(actory Rems.ras 

(Initial / D ate ___________________________________________________ 

Disti,butaon: I) Origanal to project fale 2) Copy to QA/QC file 3) Copy to reviewer 
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14.0 QUALITY ASSURANCE REPORTS 

Effective management of environmental measurements requires timely assessment and 

review of activities, which entails interaction among PRC personnel collecting the data, the PRC 

project manager. the PRC regional manager, the PRC TES 12 quality assurance manager, and 

EPA personnel. Written reports of field activities may be necessary to provide an ongoing 

evaluation of measurement data quality. These reports, produced on an as-required basis, may 

include the following: 

• QA/QC audit results and other inspection reports 

• Summary of corrective ,action activities, including any unresolved problems or 
past-due corrective actions 

• Summary of unscheduled equipment maintenance activities 

• Summary of any QAPJP changes 

• Summary of project QA/QC activities and status 

Reports of this type are be distributed to the PRC project manager, PRC regional manager, PRC 

TES 12 quality assurance manager, and EPA work assignment manager. 

Routine QA/QC reports for TES 12 are prepared by the PRC regional manager and 

submitted to the PRC TES 12 quality assurance manager (PRC, 1988). If significant QA/QC 

activities concerning the YARL O&M inspection appear in this program QA/QC report, these 

activities also will be described in the monthly progress report for the YARL O&M inspection 

project. 

If appropriate, PRC will submit a report at the completion of the field work containing a 

separate QA/QC section summarizing data quality and identifying any significant QA/QC 

activities that occurred during the investigation. 
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OPERATION PROCEDURE FOR 
HNu MODEL PI 101 

PHOTOIONIZATION ANALYZER 

I. iNToDucT:ou 

Oertion PrnCDÌe ! • 
. 

The HNu Model 101 photojoriization detector has been desianed to 
------_- --------------------. 

• l ,UU... •iii 

piant atmospneres. re 1nstrument has simiiar capabilities out-
doors. The analyzer employs the pr1nCip1e of photoionization for --
detection. This process is termed photoionization because the• • - - 
absorption of ultravioìet 1ght (a photon) by a molecule leads to 
ionlzation via: 

RH+ hv ---------------> RFf-e 

where RH = trace gas 
hv = a photon with an energy greater than or equal to an 

ionization potential of RH. 

The sensor consists of a sealed ultraviolet light source that emits-__ 
photons which are -energetic enough to ionize many trace species.. -_ 
(partlcularly organics), but do not ionize the major components 
of air such as 02, N2, CO, C02 or H20. A chamber adjacent to the 
ultraviolet light source contains a pair of eiectrodes. When a 
positive potental is applied to one electrode, ttie field created 
drives any ions, formed .by abosrption of Uv 1i.ght, to the collector • - -: 
electrooe wnere the_ c.urrent (proportional to concentration) is •- ---- - 

rneasured. The useful range of the instrument is from a frac.tion - - 
of a ppm to about 2,000 ppm. - 

2.0 Instrument Sensitlvi-ty and Calibra-tion 

The lnstrument responds to atmospheric compounds with ionization 
potentials equal to or less than the ionization energy of the U --
light source. If a compound in air has ari ionizaton potential - 
greater than the energy source of the lamp, it will not be deteced 
Tabìe 1 presents organic and inorganic compourids and the 1ght •-
sources that shouìd be used to detect each compound. The instru 
ment is capable of using 1 of the 3 light sources - 9.5, 10.2, and- - 
11.7 ev larnps. In addition, not all compounds respond equaìly to 
each light sources and thus they vary in•their sensitívity to 10!i 
zation. As a result of varying sensitivities to photoionizaton, 
the response given by the instrurnent may or may rrot reflect tlie 
actuaì atmospheric concentration of the compound being detected. 
Tabìe 2 represents the relative sensitivities for various gases 
reìative to a 10.2 ev light source. Use this tabìe to determifle the 

• approxrnate response of the instrument to a compound-of interest, 
________ and toseìect the appropriate li ght (lamp) source 

______ — - r - - _ 



Acids a-uc 
A1chc1s 
Ainine s 
Anilirie 
A.roatj cs 
Benzene 
Borcntr::e 

cnat arccz 

Dithy1djzu1fide 
Dimet.rI1su.1fjd 
etcnes 

Phenol 
Pyrid.irie 
S tvrene 
Tluene 

- la - 
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.S eV La.zi Scur:e 

1.2 eV L Source 

Acetaldehvd.e 
Acetic acin 
Acetne 
Acid.z (orgnic) 
Acrclejn (acelytes) 
A1cthj5 
Alcjenvcies 
A1itha:: 
Alkyl ides 
A11y1 aìcchcl 
A.ides 
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Butane 
Borcri trird.e 
Carbon d.isu1jd.e 

.1crinaed. artj 

1crinatecj hydrocarbcns 
i.1oropenes 

Cyc1chexanie 
Dicrrccne -. • 

- Dicorc1ene 
Diety1 disu.ifid.e - - . - Dietriv1 f:ra1 detiyd.e 
Diarn,1 sulfjd.e 
picrtid.rjn 

E5terz 
Ethancj. 
Etty1 thacry1ate 
Ethylerie 
Ethvlene dibrjne 
Ethvlene icine - Ethylene cxid.e 
Furari 
HeterccycJ.j - 
Hex.ane - - .- - 

p sphcr.: tria.id.e 
Hyd.ra:.ne 
Hvd.::cer su.lfjde 
Hyc:cgen selenjd.e 

- - 
- -- t__ -  -- 

. 
-_- 
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Iodine vacor 

Ketcnes 
Lut.dines 
?tethyl bro.ide 
?tethyl isocyanate 
Methyl riercactari 
Met.y1 rietJ-iacrylar.e 
?tineraì spiris 

Nitrate5 
Nitr:es 
Nitr: aikanes 
Nitro benzene 
N-Ocne 
Olefins 
Phencl 
Phcsoxjn 

Phosphine 
f•- .+.1 .s... .s.. 

Picc.ines 
Pinene 
P rcpylene 
Pyrdine 
Pyrole 
Styrene 
Tetradrc:an 
Tetraetriyl lead 
Thioriyl ch.loride 
Tcluene 
Vinyl acetate 
vixiyl bride 
Viriyl chlcride 
Vinylidine ch.lcride 

- lb - 

TA.SLE 1 (cO::T::) 

: 10.2 eV L2SQurce (Cntd.) 

11.7 i Source - 

Acetic aniiyride 
Acetylene 
Acrylcni trile 
A1ccii1s 
Adehdes 
A1h.atics 
A.].ky1 halides 
Butane 
Carbcn tetrachlcrjde 

Ethar.e 
Ethylene dichlcride-
FO.dehyde  

Fcric acid 
Methzncl 
Methylene cbloride 
Nitrar.es 
Nitrjtes 
Nitrc a.lkanes 
Phcstxjri 
Propane 

• Serare 

— .- — -:—__----- ._=.-. ..• --.. - - ------ . - . - - ---. - - - . - 
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TABLE 2 FTV FCR VB.IJ GE 
(10.2 eV Trip 

Pioto1on::at2.cn 
Sn.ei .ç --J 

11. 4 
11.2 

10.0 (reference st.andard) 
10 . 0 
10 . 0 

9.9 
9..7 
8 .9 
7 .1 
7.0 
6.3 
6.0 
57 
5.7 
5.1 
5.0 
5.0 
4.5 
t.5 
4.3 
4.3 
4.2 
4.0 
4.0 
4.0 
3.4 
3.1 
3.1 
3.0 :.. - 
2.8 
2.7 
2.5 
2.3 
2.2 
2.0 
1.7 
1.5 
1.0 
1.0 
LO 
Õ.7 

- -. . 0.7 
- ......O.7 

0.6 

p-xvlene 
-xy1 erie 

benzene 
tc1.iene 
d.et.rrr1 llfid2 
diethyl anu.ne 
s tyrene 
tr.ch.1c:cethylene 
ca.rbon disu1.de 
iscburvlene 
acetane 
tetrahydrofuran 

t.hy1 etfly1 ketone 
ttiy1 isozutyl ketone 

cyclchexaricrie 
ath.a (85% araticz) 

vinyl ch.lcride 
eth.1 isocyariate - - - 

icdine 
netÌiy1 Inercapzan 1 
dietny1 slfidc 
aLlyl alcchol 
propylene 
inera1 spirit.s 

2 • 3-di chlcroprcpene 
cyc1chexene 
c:otcrialdehyde 
acrcleiri 
pyridine 
hydrccen su1ide 
ethylefle dibrccide 
n-octane 
acetaldehyde oxie 
hexarie 
phcspnine 
hept.ane 
a.llyl chloride (3-clilcrcprcperie) 
etlxylene . - 
ethylene oxide 
acetic anhydride 

_______ - a-pinene .--._.... 
___ - dirch1crcprOpane-
___________ epich1orchydrL____ 
_____ -

- - 
.- -_ _____: 
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Z!LZ s srrs TOR VRIOUS GSZS 
(i.C.2 eV I) (Ccntinued) . -. - - 

Phor.ciriizaticn 
Species Sensit.ivity 

b-pinene 0.5 
citral . 0.5 
acnia 0.3 
acet.c ac.d 0.1 
at:cen c...cxe 0.02 

0.0 
acetylene 0.0 

*Expessed in p (v/v). 

-. - - — -- -. . . _________________- .. - .- . . --.-.-...-.- ---.......- -- ....... 
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There are two types of operations that are used for caìibration. 
For Type 1 Operation, a non-regulatory (or non-target) cornpound 
such as isobutyìene is useo for caìioration. In trrs case, tie 
lnstrument reading is reported in terms reìative to •the caìibra-. 
tion compound used for calibration. For the type 2 operation, 
the target compound or cOmpounds are used for caìibration. As a 
resuìt, tne lnstrument is caìibrated to respond directly in pprn by 
volume of the target compound(s). 

fl Tnçtrunipnr eciflcatìr.! 

3.1 Performance 

O Range : 0.1 to 2000 ppm 

O Detection Limit : 0.1 ppm 

O Sensitivity (max.) : O to 2 ppm FSD over 100 division meter 
scale 

O Repeatability : i- 1% of FSD 

o Linear Range : 0.1 to 600 ppm 

O Useful Range : 0.1 to 2000 ppm 

o Response Time : 1ess than 3 seconds to reach 90% full scale 

O Ambient humidity : up to 95% relative humidity 

O 0perating Temperature : Ambient to 40°C (instrument is temp-
erature compensated so that a 20°C 
change in temperature corresponds 
to a change in reading of + 2% full 
scale at rnaximum sensitivity. 

3.2 Power Requirernents and Operating Times 

O Contiriuous use on battery : approxirnately 10 hours 

O Continuous use with HNu reccrder reduces instrurnent battery 
operating time to approxírnately 5 hours 

O Recharge time : less than 14 hours; a 3 hours charge will 
charge up to 90% full charge 

O Recharge Current : niaximum 0.4 arnps at 15 VDC 

— — — - .- --.--•,. ------- 

•. •- - -.------- --- .- -- -, - 



I. OPERATIONAL PROCEDURE 

1.0 Instrument Chec-Out 

1.1 Reinove lnstrument box cover by pulling up on fasteners. 

1.2 On the lnstrument panel, there wil1 be a labe containing infortt,nn ourcí, lition date, àiibron 
ià par. setting. 

1.2.1 If the instrument has n been calibrated in the last 14 days or since its ]ast field use, it should be re-
calibrated. Check the instrument log, which should be.. 
malntained with the instrument, for •the ínstrumerrt 
status ana its calibration history. For genera1 use, the lnstrument should be caibratea to isobutylene at a span setting of 9.8. 

1.2.2 Check the label for light source and refer to îable 1 for ionization potentials of various compounds. If ttie compound you wish to detect is not listed for the light sources provided with instrument, then the-ight----
source will have to be changed. Use the probe - with. 
the proper light source for the compounds to be- de- -- :: tected. - 

1.2.3 Once lt has been determined that the instrument has the correct lamp, the instrument may need to.be recali-
brated for the specific compound of interest... Use 
Proceaure unaer 2.I.3.of. .this Sectiori to caibrate..the. 
instrurnent. • 

1.2.4 Check the battery supply by connecting the probe tc the 
instrument box, arid turning the functjon switch to the battery check position (Figure 1), (Note: The battery 
check indicator will not functjon unless the probe is -attached.) The meter needle should deflect to the far right or above tne green zone. If the need1e -i below— -: or just withjn the green zone or the red LED .jndicator :... is on, the battery should be recharged.-• Fo1lw-tte--
procedure described in Section 111. (Maintenanca.. and. ..._ Trouble shootjng) to recharge the battery..... 

1.2.5 Repack the instrument for shipment to the field. 

2.0 Fie1d Ooeration 

2.1 Calibraticn 

_________ 2.1.1 Equipment and Materials 

------.- - ----.. --. -= - - . - - - -. 

-j-
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FIGURE 1 INSTRUMENT CONTRO!.. PANEL FEATURES 
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0 Calibration Gas (2 rançesj 

Low range 0-20 ppm and mld-range 2O200 ppm of 
isobutyìene gas are used for standard field operatlon 
when contaminants are unnown or a mixture of gases is present. The isobutylene gas is usea for general 
calibration because of the lnstrumentts relativeìy 
high sensltlvity to it and the flon-toxlc nature of tfle ga. 
____ speciat1 i rciijji - o lt 

tmospherjc contaminant i present and the contarn-inant has a sensitivity different from ttat of the calibration gas (isobuty1ene). 

O Tubing and fittings (see Figure 2). 

o Rotometer or bubbìe flow meter. 

O Fieìd Log, caìibration form, and data reporting form. 

o Table 1 for ionization potentials for cornpounds of i nterest. 

2.1.2 Calibration. Frequency 

Thj instrument should be calibrated after each field 
use and prior to each field use. Continuous caìibra-
tion check should be performed frequentìy during field 
operation (for exaiiiie, check the• instrument zero and 
calibration after every 10 rneasurements) and document 
the resuìts properly. Caution: Do Not Chanae tfle 
Settinas. 

2.1.3 Calibratjon Procedure 

2.1.3.1 Use a three-points procedure to facilitate 
the proper instrument calibration over appro-
priate operating ranges. Distinct mixtures 
of calibration gas with known concentratlon - --
for seìective oper.ating range should be used •-
for calibration. Each mjxture shouìd gïve a 
314 scale deflection in its respective oper-
ating range. 

2.1.3.2 Instrurnent Setup. 

Step 1: Remove Instrument cover by pulling up on the 
side straps. 

-. 
- 

- •_•,- - - - - - - - - 
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FIGURE2 RECCMMENDED CALIBRATIDN PROCEDURE FOR PHOTDIONIZATION ANALYZER 
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Step 2: Pror to calibration, checK the function 
switcfl (Figure i)  on the control .panel to maKe 
sre it is in tfle fLpositian.. Tne prooe 
nozzle is stored insiae tfle insttument cover. 
Remove cover plate by pulling up on the pins 
that fasten tfle cover pìate. 

Step 3: Remove the nozzle from tfle cover. Assemble 
probe by screwinq nozzle into casina. 

tep : Attåcfl prooe cable to lnstrument box lnserting 
12 pin interface connector of the probe cable 
into the connector on the instrument panel. 
Matcti the alignment keys and insert connector. 
Turn connector in clockwise direction uritil a 
distlnct snap and lock is felt. 

Step 5: Turn tfle function switch to tfle Battery Check 
position. When the battery is charged, the 
needIe should read withn or above the green 
battery arc on the scale pìate. If the needle 
is below the green arc or the red LED light 
comes on, the instrurnent sflould be rectiarged 
prior to making any measurements. Imp1ement 
steps iri Section 111 to recflarge battery. 

Step 6: Turn the function switch to the ON positioa. 
In this position, the UV ligflt source should 
be on. To ver1fy, caze at tfle end of the 
probe for a purple gìow. 00 Not Look Oirectìy 
at tfle Lamo Itse1f.. If tne !arnp aoes not 
come on reter to- Maintenance Step in 2.2 
(Sectioa 111). 

Step 7: To zero the instrurnent, tura the fuacton 
switch to the standby position and rotate the 
zero poteatiorneter until the meter reads zero. 
Clockwise rotatiorr of the zero potentiorneter 
produces an upscale deflectioa while couater 
clockwise rotatioa yields a downscale deflec-
tlon. (Note: No •zero gas is needed- since 
this is an electronic .zero adjustrnent,.) -If 
the span adjustment is changed during instru-_ 
ment calibration, the zero should be rechecked 
and adjusted. If necessary, wait 15 to 20 
seconds to ensure ttiat the zero reading is 
stab1e. Readjust .as .necessary. 

- 
. -- 

... __________ 
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2.1.3.3 Calibration Steps 

Step i: nsert one end of T tube (Figure into probe. 
ìnser: second en of prooe into a1ir.tiori gas 
in the 20-200 ppm range. The •tir end of 
probe should have the rotometer (bubb1e meter) 
attacned. 

Step 2: Set the function swltch in the 0-200 ppm range. 
Crack the valve on the pressureu calibration 
,-.. __.._.._.,._ ,.-..• • , _.__ --. . . . . . . ¡ a 
ofl th rotometer. The nstrument wil1 draw 
in the volume required for detection with the. 
rotometer indicating excess flow. - 

Step 3: Adjust the span potentiometer so that the in-
strument is reading the exact value of the 
caiibration gas. (Calibration gas value is 
labeled on the cylinuer). 

Step 4: Turn instrurnent switch to the stanuby position 
and check the eìectronic zero. Reset zero 
potentiumeter as necessary following step 7 of 
2.1.3.2. 

Step 5: Record on form and fieìd log all originaì and 
readjusted settings as specified in trie form. 

Step €: Next, set the furiction switch to the 0-20 ppm. 
Remove the mid-range (20-200 pprn) calibration 
gas cylinder and attach the ]ow range--(0-20 
ppm) caìibratjon gas cylinder as clescribeõ 
above. 

Step 7: Do not adjust the span potentiometer. The ob-
served reading should be +3  ppm of the concen-
tration specified for thetow range caìibration 
gas. If this is not the case, recalibrate the 
rnid range scale repeating Step 1 thru 6 above.. 
If the low range • •reading consistently. fa11s:. 
outside the recommended tolerance range, the------
probe light source window 1ike1y needs-cìean- 7 
ing. Clean window following Step 2 under 2. 
(Section 111). When the observed reading is.--.. 
within the requirea tolerances, the instrument-
i.s fully calibrated. 

2.2 Sampie Measurement 

Step 1: Place function switch in 0-20 ppm range for 
ffeìd monitoring. This will aìlaw for the most 

: sensitlve, quick response in detecting airborne 
_COfltaininants...--.--.. .-.. -. - 
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Step 2: 8efore enterina a contarTunanted area, ceter-
mine bacaroun concentration. This concen-
tratlon snouìd 5e used as a referne to reaa-
lngs made in ttie contanunated aréa. Under no 
circumstance stiould one attemot to aaust tne 
zero or soan aQjustrnents wnÌe tne lnstrurnent 
is oeino ooerateo ln tne tleid. 

Step 3: Take measurernents in contarninated area, re-
in ií aricns. iouici rea-

ings eeed the 0-20 scale, wit:h ttie func-
tion switch to the 0-200 or 0-2,000 range as 
appropriate to receive a direct reading. Re-
tur.n the instrument switch to the 0-20 range 
when readings are reduced to that level. Re-
cord measuremeasurements in noteboo or on an 
appropriate form. 

Step 1: Keep in mind heaìth and safety action guide-
lines for the level of protection you are 
wearing. Sustained readings above a certain 
level may foi-ce you to vacate an area or up-
grade your level of protection. 

Note: The instrument will not function pro-
periy in high humidity or when the window to 
the light housing is drty. If the instrument 
response is erratic or 1ower than expected. 

Step 5: When finisheu, use the reverse Steps 1 thru 5 
of Section 2.1.3.2 (lnstrument Setup) to stiut 
down ttie lnstrument. 

t1T HAINTENANCE AND TROUBLE-.SHOOTING 

1.0 Batterv Recharcina 

1.1 The instrument should be recharged 1 hour for each hour of use 
or overnight for a•full days use. (The battery wifl last 10 
hours on a full crtarge.) - 

1.2 To recharge the battery (or instrurnent): 

1.2.]. Turn the function switch to the off positiofl. 

1.2.2 Remove the charger frm the instrument top compartrneflt. 

1.2.3 Place the charger plug into the .jack on the left side 
of the instrument box. 

1.2.4 Connect the charger unit to a 120 V AC •supply. 



: 

1.2.5 Check charcer function by turning the instrument switch 
to the attery check positon. The meter shouìd go 
upscale if the chai-aer is working and s correctly 
lnserted into the jack; -

1.2.6 Place lnstrument in instrument rnode and charge for the 
appropriate time perio. 

1.2.7 Turn the instrument off folìowing the recharge cycìe. 
Usr... .4. ---• 1-,r , ,• -,__1• S .SSSZ! • ¿ *SSUT JllX LìSJ • UJ ìJ 
bfnre rernovng the mini phone plug. 

2.0 General Fauìt Determ,nation and Correction 

2.1 Battery level is low. Recharge if necessary irnplernenting 
steps described under 1.0 (Sectiori 111). If the battery will 
not recnarge, it will have to be replacecl. 

2.2 UV Larnp function - Gaze at sample inlet when mode switch is 
on an instrunient function position and observe for purple 
glow of 1arnp. lf tfle lamp does not glow in any of the three 
instrunient function positions, it may be burned out arid will 
have to be replaced. To replace the lanip: 

j.. Turn the functjon switch tothe off position arid discon-
nect the probe connector from the readout unit. 

2. Remove the exhaust screw found near the base of the 
probe (Figure 3). 

3. Grasp the end cap in one hand and the probe shell in the 
other and gently pull to separate the end cap and lamp 

- housing frorn the shell. 

4. Loosen the screws on the top of the end cap and separate 
the end cap and ion chamber from the lamp and lamp hous-
ing. Care must be taken so that the ion chamber does 
not fall out of the •end cap and the lamp does not slide 
out of the lamp housing. 

5. Turn the end cap over in your hand and tap on the top of 
it; the ion chamber should fall out of it. 

6. Place one handover the top of the larnp housiag arid tilt 
s11ght1y. The light source will slide out of the hous-
ing. 

7. Replace larnp with one of same energy source as the one 
removed by sliding it into the housing. Note: The 
ampllfier board and instrument circuitry a.e calibrated 

• - - - - for one lightenergy 
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8. Place the lon charnber on top of the larnp tiousing, checing 
to ensure that the contacts are alignei. 

Y. Place the end cap on top of the lon charnbei- and replace 
the two screws. The screws shouìd be tightened onìy 
enough to seal the M 0 M ring. Do not overtigriten. 

10. Line up the pins on the base of the lårnp housing with 
the pins lnside ttie probe sheìl. Gently slide the .........,,.1. .,.-. t . , J .j.!_, - --------. 
assembly às it only fits one way 

11. Replace and tighten the exhaust screw. 

12. Reconnect the 12 pjn connector and turn instrument mode 
switch to a function positon. Check for glow of lamp. 
If larnp still does not function, the lnstrument has an 
electrical short or other problem that will have to be 
corrected at the factory. 

2.3 Instrument appearz to be functional., but responses are lower 
than expected or erratic. The window of the light source may 
be dirty and need to be cleaned. To clean ttie 1ight source 
window: 

1. Disassernble the probe assembly by repeating Steps 1 thru 
6 unier 2.2 above. 

2. Clean the window of the light sourcc using cornpound pro-
vided with instrurnent and soft clean ciotri. Important: 
Use cleaning cornpound on the window of the 10.2 eV lamp 
only. The cleaning• compound may darnage the windows of 
the 9.5 and 11.7 eV lamps. 

3. Reassernble ttie probe assernb1.y repeating Step 7 through 12 
above. 

3.0 Specific Fauïts 

3.1 No meter response in any switch position (including BATT CHK) 

1. Broken meter rnovement: Tip instruTnent rapidly from side 
to side. Meter needle..should move freely, and return to 
zero. 

2. Electrjca1 connection to rneter is broken: Check all 
wires 1eading to meter and clean the contacts of quick-
disconnects. 

3. Battery is complete1.y dead: Disconnect battry and check 
-. • • -. • - . . . votage with a vo1.t-ohm meter. 

--
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4. Chec 2 amp fuse. 

5. If none of the atove soìves the problem, contult the fac-t o ry. 

3.2 1eter respons in 8ATT CHK postion, but reads zero or near zero for all others. 

1. Power supply defective: Check power çuonly voltages er rÌi,r i 

the factory. 

2. Input transistor or amplifier has failed: Rotate zero conro1; meter should deflect up/down as control is turned. Open probe; both transistors stiould be fully seated in sockets. 

3. Input signal connectlon broken in probe or readout: Check input connector on printed circuit board. Should be firmiy pressed down. Check components on back side of printed circuit board. A11 connections shouìd be solid, and no wires shouìd touch any other object. Check all wires in readout for solid connections. 

3.3 Instrument responds c0rrect1y in BATT CHK, and STBY, but not iri measuring rnode. 

1. Check to see the light source is on (See Sectiori 2.2). 

2. Check high voltage power supply (See Figure 4). 

3. Open end of prcbe, remove lamp and check high voltage ori ìamp contact ring. 

4. If high voìtage is present at aìl above poirits, light source has most likely failed. Corisu)t the factory. 

3.4 Instrument responds correctly in all positions, but signal is lower than expected. 

1. Check span setting for correct value. 

2. Cleari window of light source (See 2.3). 

3. Double check preparation of standards. 

4. Check power supply 180 V output. See Figure 4. 

5. Check for proper fan operatiori. Check fan voltage. See Figure 4. 

__ - --
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6. Rotate span settng. Response shouid change if span pot 

1S working properìy. . 

3.5 Instrument responds in all switch positions, ut is noisy 
(erratic meter movernent). 

1. Open circuit in feeaoack circuit. Consuìt :ne factQry. 

crcjir ìí- sniit nr nrnra htv1 

tre factory. 

3.6 lnstrument response is slow and/or irreproducible. 

1. Fan operating improperly. ChecK fan voìtage. See 
Fiure 4. 

2. Check calibration ànd operation. 

3.7 Low battery indicator. 

1. Indicatar comes on if battery charge is ìow. 

2. Indicator also comes on if ionization voltage is tao high. 

. 
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PRC EMI Staff August 15. 1Q88 

Elsa Irauss 

Questions Concerning the HNU PI 101 

Rairttt. tr flllatt.fln,. .L - tt.r.t ,s. •nl -L - - --- --------.- --.-..-.- 
lS.l L £ l5Jl tll&t VlC UUUllt up during tne lunch serninar on August 2nd. 

l talked to Tara velasco (Tcchnjcal Speciajist). Maureen Rilev (Service Department 
SuDervlsor, ana Bob Purav (National Service Manager from HNU Svstems lnc. Each answer indicates the person wnorn l talked to. 

Questiori: Moistui-e seems to be a problern. The needte deflects negative. 

Answer: \Vater vapor rnay collect in the ionization chamber and affect instrument sensltivitv. Tara Velasco recommenas allowing the instrument to eguiiibrate for at ¡east one nour in the environment in which it wilt be used. Aiso. a singie taver of cneese cloth may be placed over the probe intet (Or over the probe extensioni to absorb water vapor and filter out dust particles before they enter the detector. This practice does not solve the contamiaation problems. it only minimizes tnem. The practice is acceptabte as 10ng as the ftow of samp1e through the probe is not restrjcted. 

T.ara recornrnends cieaning the iamp and ion chamber daily (depending on use)**  ln aadition to cleaning the larnp and ion cnamber. Maureeri Rilev recommenas 1caning the prooe extention by flushing it with acetone or methanol to remove contaminats that could be di-awn into the probe and detected. All parts must be compieteiv drv before reassernbjv. 

2. Question: tnstruments are not holding the calibration after thev come back from service at HNU Systems Inc.. This is indicated by the need to turn the span pot nob to lower nurnbers and it happens whjthjn two or three davs of service. 

Answer Maureen indicated that this is a sign of a dirty tamp and ion chamber. She stated that the span setting of 9.8 is simplv a reference point. and ad•iusting the span setting is not an indication of instrumerit malfuction. As the lamp gets dirtv and/or ages. it loses sensitivitv: therefore. it is necessary to increase the gain oì the larnp bv iowering the span setting. 

t: the larno and ion cnamber have been cleaned. and the lamp is good. tncre s an terria: potentlometer (R.8 on tne power supptv boardl whtch can be aaiusted tc increase the gain of the lamp*. Adjustment on this internal pot should be done on rare occasions as it is delicate. 

lf all the above is performed and a good calibration and sensitjvitv cannot be obtalned. a new larrip is recommended. 



3. Queszion- Batteries dont hoid the 8 hour charge as indicated in the manuai. They seem to hold arz average of six hours (with the instrument runnzng constanziy or in Stand bv). 

Ànswer Maureen recommended checking tne batterv contacts (they mav rieed :leaningj. When not taking measurements turn zhe iristrument off: donz Ieave it on stand bv uniess another measuremcnt will be taken in a few minutes. 

The ouzput of the charger is -15 VDC. This outpuz cabe adjusted to -16 VDCW. which mav heip Iengthen the daily use of the battery. Batteries should be charged whenever the P1 101 is not in use. The probe should be attached to the readouz module. and the uni function switch shoi,Id l- : 

.. Question: CH2M HilI receritly recommended the calibration to be performed by transfering the gas from the canister to a Tedlar bag, then calibrate the instrumenr witrz tne gas from zne bag. 

.Answer Jirn Beringer (CH2M Hilfl indicated that by transferjng the gas from the :ariister to a bag it will be at atmospneric presure and the instruments fan will pull the gas as opposed to being introduced bv presure. 

Bob Purdv indicated that it is a technique which is sometimes recornmended. particuiarlv for certain special appjicatjons However. use of the canister is also good. arid HNU does not intend to replace the canister method wizn use of the Tedlar bag. 

• These functiri should be performed by an HNU trained and certified person (such as Elsa Krauss 

The PrD responds co water wirh a negative singa1. Presence oi higher tnan norrnal amounts of water in the arrnosphere (90% relative humidiry) rnav result in inaccurate sarnple readings. The presence of the water means more frequenz cleaning of the iori chamber mav be needed to rernove the wazer and water absorbing contaminants. 

¡ hope that this has cleared some of the concerns. 1f you still have some questions or more problems arrive, please do not hesitate to let rrie know 

c:: T. Velasco. HNU Systems 
M. Rilev. HNU Svstems 
B. Purdv, HNU Svtems 
C. Bernev, HNU Systems 
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